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Annual Numbers of Annual Numbers of

NewNew Nonmedical UsersNonmedical Users


of Pain Relievers: 1965-2004of Pain Relievers: 1965-2004
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OpioidsOpioids
Examples: OxyContin, Vicodin, FentanylExamples: OxyContin, Vicodin, Fentanyl 

How They Work…How They Work…
Attach to Attach to Opioid Receptors Opioid Receptors in the Brain and Spinal Cord,in the Brain and Spinal Cord,
BlockingBlocking the Transmission of the Transmission of Pain Messages Pain Messages to the Brain to the Brain


OpioidsOpioids AAre Generally Prescribed For:re Generally Prescribed For:
•• AnesthesiaAnesthesia
•• Management of acute or Management of acute or

chronic severe painchronic severe pain
•• Relief of coughs and diarrheaRelief of coughs and diarrhea




Fentanyl
Fentanyl
• • μμ-opioid-opioid receptor agonistreceptor agonist

•• potency = 50-100 times that of morphinepotency = 50-100 times that of morphine

•• high lipid solubility: easy access to brainhigh lipid solubility: easy access to brain

rapid onset; short duration of action• rapid onset; short duration of action•
• injectableinjectable (Sublimaze(Sublimaze®®),),

transdermaltransdermal (Duragesic(Duragesic®®), &), &
transmucosaltransmucosal (Actiq(Actiq®®))

•• more than 12 different analogs of fentanylmore than 12 different analogs of fentanyl
have been produced clandestinely have been produced clandestinely

•
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www.drugabuse.go

Narcotic Pain Killers 
(Oxycontin, Vicodin, (Oxycontin, Vicodin, Fentanyl, Demerol, Dilaudid) Fentanyl, Demerol, Dilaudid) 

Activate Opiate Receptors, which Modulate Pain and RewardActivate Opiate Receptors, which Modulate Pain and Reward 

Narcotic Pain Killers



Why Do People Abuse Prescription Drugs?Why Do People Abuse Prescription Drugs?

These prescription drugs,These prescription drugs,
like other drugs of abuselike other drugs of abuse
(cocaine, heroin, marijuana) (cocaine, heroin, marijuana)
raise brain dopamine levelsraise brain dopamine levels
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BUT dopamine is also elevated by natural reinforcersBUT dopamine is also elevated by natural reinforcers
Di Chiara et al.Di Chiara et al.
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The Speed at which Drugs Increase Dopamine

Affects their Rewarding Effects




As Prescriptions Increase
As Prescriptions Increase
Emergency Room Visits For
Emergency Room Visits For

Non-Medical Abuse Have Also Increased
Non-Medical Abuse Have Also Increased
N

um
be

r 
of

 P
re

sc
ri

pt
io

ns
 (i

n 
10

00
s)

N
um

be
r 

of
 P

re
sc

ri
pt

io
ns

 (i
n 

10
00

s)

HydrocodoneHydrocodone
prescriptionsprescriptions
emergencyemergency

00

1000010000

2000020000

3000030000

4000040000

5000050000

6000060000

7000070000

8000080000

00

60006000

1200012000

1800018000

2400024000

E
D

 M
ent ions 

E
D

M
ent ions

. 

OxycodoneOxycodone
prescriptionsprescriptions
emergencyemergency

. 

FentanylFentanyl

emergencyemergency
prescriptionsprescriptions

19941994 19951995 19961996 19971997 19981998 19991999 20002000 2001
2001

Source: SAMHSA, DAWN, 2002
Source: SAMHSA, DAWN, 2002



A
gg

re
ga

te
 P

ro
du

c
A

gg
re

ga
te

 P
ro

du
tio

n 
Q

uo
ta

 H
is

to
ry



ct

io
n 

Q
uo

ta
 H

is
to

ry
(in

 k
g 

of
 a

nh
y

(in
 k

g 
of

 a
nh

dr
ou

s a
ci

d 
or

 b
as

e)



yd
ro

us
 a

ci
d 

or
 b

as
e)

Aggregate Production Quota HistoryAggregate Production Quota History 
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Availability on the InternetAvailability on the Internet

Delivered in the Privacy of your HomeDelivered in the Privacy of your Home


“Some reasons why
you should consider
using this
pharmacy” 

No 
prescription
required! 

“Some reasons why
you should consider
using this
pharmacy”

No 
prescription
required!



What Are We Doing 
About All of This? 

What Are We Doing
About All of This?



Development of Alternative MedicationsDevelopment of Alternative Medications

with no Drug Abuse Potential
with no Drug Abuse Potential

Activation of CB2 CannabinoidActivation of CB2 Cannabinoid

Receptors by AM1241InhibitsReceptors by AM1241Inhibits


Experimental NeuropathicExperimental Neuropathic PPainain

Suboxone®Suboxone® BuprenorphineBuprenorphine


monotherapymonotherapy pproductroduct


Subutex®Subutex® BuprenorphineBuprenorphine + +
naloxonenaloxone combination productcombination product

(addition of opioid(addition of opioid antagonist antagonist


reduces abuse liability)reduces abuse liability)

Source: Ibrahim et al., PNAS, September 2, 2003.
Source: Ibrahim et al., PNAS, September 2, 2003.



National Drug Abuse Treatment
National Drug Abuse Treatment
Clinical Trials Network (CTN)
Clinical Trials Network (CTN)
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NIDA Has Launched
NIDA Has Launched 
New Clinical Trials On:
New Clinical Trials On:

• Treatment of addiction to opiate analgesics• Treatment of addiction to opiate analgesics



Prescription Drug Abuse Program
Announcement (PA-04-110) 

Prescription Opioid Use and Abuse in
the Treatment of Pain (RFA-DA-06-005)
(with NIA & NIDCR) 

Prescription Drug Abuse Program
Announcement (PA-04-110)

Prescription Opioid Use and Abuse in
the Treatment of Pain (RFA-DA-06-005)
(with NIA & NIDCR)

Expanded Research EffortsExpanded Research Efforts



We’ve Developed and Widely Disseminated
We’ve Developed and Widely Disseminated
Materials Detailing the Facts About
Materials Detailing the Facts About

Prescription Drug Abuse…
Prescription Drug Abuse…

NIDA PRESCRIPTION DRUG RESEARCH DISSEMINATION 



National Institute Alcohol 
Abuse and Alcoholism 

NIAAA 

NATIONAL INSTITUTE 
ON DRUG ABUSE 

NIDA 

U.S. Department of Health
& Human Services 

SAMHSA 

Partnerships Are Essential In 
Advancing the Science of Addiction

& in Translating Prevention &
Treatment Strategies into Practice 

Partnerships Are Essential In
Advancing the Science of Addiction

& in Translating Prevention &
Treatment Strategies into Practice



Why Has the Abuse
Why Has the Abuse
of Prescription Drugs
of Prescription Drugs

Been Increasing?
Been Increasing?



Source: NesSource: Nes tler, EJ and Malenka, RC, Scientific American, pp. 78-85, Marler, EJ and Malenka, RC, Scientific American, pp. 78-85, Mar ch 2004h 2004.t c 
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Specific Binding of [18F] cyclofoxy
Specific Binding of [18F] cyclofoxy
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Source: Kling et al., JPET, 2000.
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Increased Media Attention
Increased Media Attention
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μμ
Effects of Buprenorphine Maintenance Dose on

-Opioid Receptor Availability 
Effects of Buprenorphine Maintenance Dose on 

-Opioid Receptor Availability 

27 to 47%27 to 47%

85 to 92%85 to 92% 94 to 98%94 to 98%

Medications to Treat Those AddictedMedications to Treat Those Addicted



Visit Our Website @
Visit Our Website @

www.drugabuse.govwww.drugabuse.gov



Transmission of Pain SignalsTransmission of Pain Signals

Opiate ReceptorsOpiate Receptors



In Addition to HavingIn Addition to Having
Pain-Relieving PropertiesPain-Relieving Properties
Opiates, Including Fentanyl,Opiates, Including Fentanyl,
Affect Virtually All theAffect Virtually All the
Body’s Organ SystemsBody’s Organ Systems
Including …Including …

• Neuroendocrine• Neuroendocrine

• Cardiopulmonary• Cardiopulmonary

• Gastrointestinal• Gastrointestinal 



Involvement of δ Opioid Receptors in the Tolerance and
Involvement of δ Opioid Receptors in the Tolerance and
Physical Dependence of μ Opioid Receptor Agonists
Physical Dependence of μ Opioid Receptor Agonists

Key Pharmacophores:
Oxymorphone (1, μ agonist)

& NTI (2, δ antagonist) 

Key Pharmacophores:
Oxymorphone (1, μ agonist)

& NTI (2, δ antagonist) 

Final CompoundsFinal Compounds
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